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1 

t . Qxma x wtmr y vx kov ^x n t * * -c a * 7 

2CAM-tert/7W b. MiMl 7W pty'XSSK-x' 

7 f u xt=*«w i> mie±^ * U J8«0WI^- x7 F U 

lem 1 7M (iBUieigl CAMWH*^<Ot -y F 

ftfcunefliar k u** * y tcftuw-* b Mzmzm 1 

Huier - ?RAM£7?-fe fc WEJS 1 & X Xf 

* 2 7 n mzmm Lt^mMmti zt*im 

b~f%>iJxM7 FU -T'/i/^ty. 

c ai$3 2 1 msmr vuxtv) mm* -v a 

[St#8 3 3 * y rt<^8tf iifeo^-^ a y fc*fo6 

■rir-^tfiat-rsfc^wT-^RAMi:, frier- 
^RAMrttr-^^ffiSS^mrieiaim^n^--^ 

a > tWffif iiRJB7 F U-XOftJifih' -y F fcfcTffi t: 
-y F £*«ift8rtS£tf><>)ie 1 fcil/H 23^** y 
(CAM) -fc/k7Wi:. &*-vyis3.7-7-txmmz 

KJSlfciVlWAflWtf-y hfc***tt?fl>7Kl'* 

CO t' 7 h Sfifflrt" h t*IZ* + V Xit7h £jj**-fc*> 

K«riB»lJ3J:t^*27M*»fe«l«J:W(l2tiJ^S: 
JfiStt^lUBSi:, Wffi*18J:tf»2aj;&*ffl2fc:* 
«W*t«fcs flJEr-^RAMte««S*i-CI!He»l 

8 J; » 2 + -y ^ t -y h fcw-f i: S tWIE^ 
-ry-RAM^jMtfflfco^-xa >%77-tX-fimi 

imi±^ yrt^n^-i/ 3 vrtm&Nmr y vx 
*«»t**a7Fux^*utt*^ wie*a7H 
> * y teas 2 mauurr: j; 0 fjiam 1 7 u -r four 1 

flWJfcttHl/C 1WE»17W-f* t miESfIlA*t:WJK 

1-4 7 F UXcOt' -y F fcfiijfrt* i b £ 5*tt v Ml-f 
SrWiEffiiaj^Atrfcl". lBEW17Fl'.x.X*y<0 
SUT fi/toy-v- 3 x£7? -tx-tl Z b £¥f®b-?& 
(SS7 -y xa;^ >J ^fi. 

[IB$JH4 ] c0l!uiefSiS7 F UXli^-xT F VX 

bv-iv- 4>- ^-itTvuxz-fr?*.^ mzs&irv 
AifimknwLm.^-i'TYi'XzimL. mm27v 
Mf-mmv i v ■ -iy ■ ^-•jrvuxi^m-thi 
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b£¥iffib -f h liM 3 feiicD^ tv^t'jgf. 
[Haass i fjia^a7K^^ ; E , jii, ****a5ia 

fi^2:^4 UcfwiaSS 1 7M rt^SS7 F UXlzft® 

•ti m&mr f x * ^ >j *> ^ <t>hjs7 h p ^ *bbr 

S/i* , )tBylB!ft!ia7 F W^t'J rtwatfiifcEtla^ 
3 y£ 7^^^-fl) J: 0 fc:fl|*Sfi6 ; t ZW&b 
10 -f 4 3 1 Mi 4 <r)\v?tiMztm<r)* r/i/^ 

i it 6 3 fjiem 1 sijwuissiifjiem 1 *j * 2 sj 
*)WiWE» 1 a m%2 x^znmth^. 1 « j:tf»2 

7FW-X7l"^rt^n^-^ 3 y2:^-th-y Ff|#Sr^ 

lAWzMm-h%i\7YVX7\>'4P\<nv'r-i'?i> 
20 SS<tt-yMi#**tr!:S7Hl'XS»t-yh*^- 

tztbcoy- h^m^zb^mb-thm^mfim. 

6 i-f fl*HClBfjcOdf ^ 7 a > u gffi . 
[If*S8 3 fJ!BW7 F V^^^E 'J 1 7H 
j; 0 7^ HrXSn^. t ^ R A Mi LXMttmZ'h 
0- ^i!7 F l^XXfi^Z^j^ LX C AMi LT8/jf^°ISe 
X~hZCAM$:&VZb*m$lb-tZ>m$m3Jb^7<n 

v vt*iMc ib©^ -v -y is a ^ ^ y mm . 

3 fffeM7Fb^^*y(SaS7F^^& 

®« feftwA^j *^-rs c a m t friem i $ mmmz 

30 flSHrtSCAMaj^k***. fJier-^RAM*Jfj|5 

m i a xx/m2 7W <7){s«7 Y\/i/>y$. immsto 

WTYVX*^}&lVm^2TVA<Wim7Y\>i' 
ynzk'OTt-tximiolzZ'otzZbZmLb? 

i. w^a 8 iBacojf 7 j. x * y . 

03 1»IE»1*JJ:V»27M<0*«, r- 

?RAMfe «t if-mwr yvx*ic y mr t txnimix 

6Ktlo^-5/ay«:**. fIISr-^RAM|*]cr)#^ 
* J fiie^ li3J:VSII27V"fi3J: t^«37 FUX^^E'J 

[BWSJIl 13 CAM-fe^w-f^^rtfiftSEtla 

^--i'H y«0*ffmSS7 FUX<0t'-y FffifOldlfa^ 

-x 3 ytc Jni-r^tJE-f y o-r-x 3 y«offi^ 
<nfMzffl^&W&.t' -y Ffflco^< 1 1 — wa'r-i/ 

a yt:&tszb£'¥mbi-m%-miotmn**-yi' 

[I«*ifl 1 2 3 flJlBSS 1 tiXT/m 2 7U-f co^^Wffii 
*<0tft«}*S*i.*fiS7 FUXicJ; O^S^i^tU 
50 7 F VxtwrnihTi-tmit-th i o KBf^rffi«r-o« 
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3 

imMl 3] «IE»lfcJ:lflH2ri/-f<?5-**fc(i 

gft* C AM-feyUt. <e*H:M:i£fi$*l.4f-? fctt 
£tHffiC3$ l * fcttss 2 b co-$tZ5-l hi. i (cift 
fFTtli&lslBte^tf; i £#$h-t&lf *S3JbS 1 2 

^TO-^yfy'fyi:, ^W?7f7^y^7 10 
'J f-v - x-f 6 fcftOEK t % O-fe /l^JKoi >T <o 

(4l9iEKyh^rA*Sr^rt4SiJ«lll»K:JS«!3n*i 20 

fc fcftat -rsfi^is 1 3 afcti 1 4iE*m* ^ y* 

6] 1inEff51*JJ:V»2CAMri/-frt<^ 
^OiStS n^r-x 3 yfrf±*<9ff£#f&1" -y xjl 

4fc*>OtSlCAM-fe7l/7W t. tlTb'WJM 
-f6S&2CAM-fe^7W b. flutemi*iJ:l>'^2CA 30 
MHWI/7M £fftief-*RAMfcffl:£fc«8l/tfria 
SI 1 4 JfcttSS 2 C A M -t A-7 M 4 1 £ WE 

f-* RAMrtOT-^^T^-fe^Sr^fc-tS^A 

[ ffM 1 8 3 fcsr k t <s«7 h yxi±*« ^~ 

SSI CAM7U4Ji«ft<0^^->'*7Fl'*££ti 

L. Huf2m2CAM7"U^(4»<-^'THUX$rlSli 40 
L» ^3CAM7^^* { MieSllfcJ:l>'^2CAM7U 
4 t ffi L T hu £$ 1 *5 i 2 C A M 7 W t*JO 

(SSis itxWi^-^7 r-'L-xcftii^-f y • -f y • 

^-x7HVX^fc(i7-K • 4 y ■ ^->-'7HW^S: 

4 1 h z t m'& t -t&mtm 1 7 £»a%£j«B* * 

[000 1] 

[jt$J:<0*iJffl#Sf] *?«Htt^7^a>ty(clW 

L. pffl(z(i(KS^ ; e , J7Fl'yyy'^ffl^4^ J r-yy 50 
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[0002] 

'J Oia^SBK*' * -y 7 r ^ =E 'J fc LTffl V > 6*i4 . * 

ft 6 fi^fcovvc«97y'-fc.xi$[§£a#tl> tdh\Z*<n 
*4. 

[0003] fi!*<0df + 7 ^ j.^ ^ U f±-JRteHo<?>? 

^r^fiw-tciw-a. tft^ii^iiss! (fuiiy as 

sociative ) T*$>&^\ -fe -y hJS^lM (set associativ 
e ) X'hli}\ B^V-yrS (direct mapped ) X'h 
t. S5^a»*-vx^A>*UUjlMia«Sll (conten 
t addressable memory (CAM) ) if- ? RAM#>£> 
Jft*. 38IE1tiHE (CAM) UI«R^J:rf*]2MieS: 
4i * R A M-fe;H: |^»-C* -& 3 6 t 5fiB&isrfB*c-^-«, fctf> 

nmmmvkt^h*^ ^^vamnt^tuh. ca 

LTa^t&flsif. CAM^A^I<±^ : & I J7KU^^ 
^L. •f-LTCAM*<-?-<0A^tCAM|*l«07h'l<'Xfc 
titlSL-CHR (match ) 3fi*4t&*>if o^l^L. 
* UT^^fcfitfWBR4fel4«jiilfl!*«'tO*-v> -y ^ 
x<nf-f- R AMrtoWJE-f&o^-i' 3 yt"4 1 h <fc 
9 l:f-^ R kU^cr>n^ffh^cr>u*r-^ a y KHJ* 

(match line) fc«t 0f-^RAM^J8?t&'7- 

^«7- F 9 -f y ftO-f-:? R A M^)7^ -fe X nTfgtC 
■TS . ^fe^B^Y -y AMW#*fjef 

AM^tOA^J^A^S ft 4^#^7 H \sX*E$th . 
[0004] ag-7-y7'SJf a- -y ^*"Cli**HCfflHi9 

* ^ o±^< ; eyo^-^ g y<07FU'X ^'ji^- 

VTYUA (the page address) >B?tf^|.it±{if -y 
r-T«k3*l*»iaMi'fc. 31^7^ y- -fy-^ 
7 YVX (the line in pageaddress) b^tlhWCY 

wzvv-c&bztihmimfiizw-twih. ram 

(^^ (Tag ) RAMbmitlZ ) ii±^^ 'J^^^ 

(cjfl ^ ^ ti h . f - ^ f if - ^ R A M (=«f»«o J: ^ tfil 
L^t^*^, ^/RAMif-^RAM'V 

soATjii^ ^ y 7 k u- A y • y • ^- 
^Srttffl-fS. ^^"R AM{i7-< y • 4 y • H 
^XT'li)ji|Sixl>ny-v3yT77-feX$fL, -?■ LX 

^RAM|iWOy--y 3 7*^ > EttSilfc^-y 

fi±(St">y hlilt^«ig^^^t-?-^^* 5 -?-OR 
AM^«J;')tli7J$aS7HW'X^jttJ-ri.ffi:±{at''y h- 
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y*^ttJ^$iX-l». -ScLfctHltf-r-^RAM 

[00051 *7 hiEB** v^-mWO^'RA 
M#MflHcJflV^*vt LT#A^J7 F ^X<7)ftT{it'>y 
hj^MW^^/RAMtRBg-fS^-^RAMO^^Sr 
7FUX^(t^&£WC^4>fll>. «-*/RAM07 

f yx sft^ijtcimsfts *<- y*r f i/*a«a»j § 

*y7FUX<?)S±<it'-y Fifths ft ^/RAM 
<7)rV) 1 mcDiiif)fi { ±* * 'J 7 F UX i: Cl CO&±iA 7 F 

tcraa Lfc r- * r a m conmt * *? - f ? -f y a* r ? 
[ooo6] ^siawf* ? ^A-eii-efi**;* 

fcti ^rt^-ew^t 'j o-jr-i^ 3 y r f w^^-r^T 

WSKJttOJtlTJji LT^t'Jo^-v-gyTKl/XCO 
[0007] 

y 7 f yy y^ffl^T — ? wo-t^wt >j d 

St LW ISMTYUA&yJ y ■ >f y ■ ^-y'TKl/ 
X^/ciiV-F - ^ y • ^-y'TFl/^ (word in page 
address) ZftoWg^-'JTFUXtLXfemZtl 
h . -fiHC, 5 4 y • A y £ H • -f y 7 F 

t±^fflfci:t>'<SiS7KlyX{COV^T(3I-T'S)0 0 SOT' 
ft 0 . * tT7 F yyy/tfWgWmiS;®^- y7 F 
yX£fcVvt<^ta£>ft&. ^-y'7t-'yXli-7W 

F • W y • ^-y'7FlyXtef <D7Fl^XCDfiTftt*«y 
F Tw* £ t . \m,7 F U X £ ffl 7*n * x 

£Hfrt*>t§. {R^-i> - 7F^^±^^'Jrt^ 

Rw*awD^-i/ 3 yiizttmt&ynm^-^ f yx 
csani-fi^H***)*. <E»r f vi/y?*** v y* 

»CAMfcJ:98t»S;h.*'<#£7KUAfcCAMfcA 
^] -f S We <R*K- y'7 F V x £ y'7 VUXliZ 

S&LfcWUt'&feS:^. €M^-'J7 FUXOtyi®^ 
-V7 VVX^cnmk\±^m&mmW& (translatio 
n lookaside buffer (TLB ) ) t,Z£ tyffoZbtfii&fc 
h . ^iim -V -y y.x£7 F \sXZXfli~l WtlEB 
y'7 F bXfr y'7 F b-X £ J&fc-f £ 

« i 1 =5:T L B<0 WiJS^t . Mm. mm 

omm t^t-yy^tyjfflv^:}: ^ahkoist* 4 
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ixT^S. dOiotLT^^RAMfcr-^RAM^ 
tfOA^)7FU-x(i%a7F^X'\«0^^£^t L5rV> 
5-fy4fc{±7-H • 4 y -^-i^FUX^flfffc-t 
I). iKS^-^TFUXSrfM-r^fS^FUXiOSLh 
tttr.yH4RAM^)ttJWA*fc:J4fflv^*i"f. RAM 
y • 4 y • ^-y7J](;:J:&RAM<7)7Fl'y 

y^ut^ t sstmzm^-^7 f w^*»«-r *Jt»fc: 

10 -: y'7 F yXCO^t RAMOflO 1 ffl^^rSSA^***) 

^-t^- x'7 F UX***OR AM*»feJt(R»fcaj* £ 
*U •?■ -e<7)7 F V XWiM t' -y h 05 * 7 F 

0 S * S^a^-^7 
TLBOffi^tit«j$fL?». RAMr^WIM^tlSffl 

m^^JT YUisy vis at* 
(3fflv ^ fe*t 6* fe<f «6« fc =5rl»ff^coSE«±iJnli^ 
v\ 

20 [0008] *Ws%<F>&m±ttfc^hXMz-O^X**r 
•y yi t«jStrf6|iro7 Fl^X^M^Sftt J: SffJn 
AWrfSiSffa dt : 5r<, ®B7r ; U>'y^Sr"rigfc:f 
SBWSflfc^f-V'y^a t ilft-r i» i t fft h . 
[0009] 

t . ^^ty rtofeis^-> ; 2riisij-ti>^y)^7 
f vxm&-mbi-h<ms^-=sT f ^^-ti> 

JtyxOSlCAMWU-f t , &8§.t6Z.tfW£.7Y\s 
xiz^xWltottX'fo&y-l y^t^y-F • -< y 
30 ■ ^-;yy Fl/X£&^g>£^<^2CAM^7l/ 
4 t s ±IE» 1 7H rt^lBB^-^7 F k^t«JEt 

*jja±j< * u ffl<ofta^-> ? 7 f >t» 

^m7Yvxy.^)b. t** s ±ie^i7P-f{±± 

8B»1 CAIVHr;U7U-f*^t7)t*-y FtftfjW£lrC±fe 
*«7 F U X X * y * 7 9 -b ^-T* fcftfc±E««7 F 

b-x^^e ytc«^-ts>it^. ±!e?ifufcj;t/ss2CA 

MWy^f *>(9<^t -y FttJ^^JtCtTiier-^RA 
MS7^-fe^-rs«:«>(c±E»l*}J:If»27MIBKc 
L^i|(JtaiIl]S§tc«^-?-|> J: 5 fctoiit , <K&7 F U 
40 Xffltf^3BB** viz***: V %im+& . 

[00103 *«WJi*fe±^ s eurtcoawriifcD^- 
y a yfcWlKtSf-^ tfiMWSfeftWf'-^RAM 

t , -?-^r-^^'±ISr-^RAM(^Sf$n.S±ieM 
(ftL7to^-y 3 y fc*fj&r*{E«7 F l/XOSifiifc 

mmtmmwiCAM) *.)V7uit. ^ti-yar 
^•t^iwi5ti3^T±ie»ifeJ:i«S27M^*i 

fc i 2 t L T (SB 7 F U- X co f v F 2r A^J 1 6 
fc»<0A*HIBfcs ±.iimU3£tSft27ls-lcr>*;*tf 
50 ±l5mifcJ:U t m2A^tf0t'-y HC^*tlE-fS7FU 
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mess i *5«tz/ss2 7M o***»fcss i *> <fcvm2 
ai*fraj-rfc*oaj*i3»fc, JbiE»i:i3j:tfsi2awj 

* •/ a t 7 F * t § ±IEt- ? R A M CD-O CDJI 
iRSftfcn*-5'ay£7?*x^6>tttfcJJET-* 
RAMKflsaSilSsBlfflWEBt. _LiE!&17l"fl*i 
«0fi&7 F U^fcStfiff* _hia±* tU^Wn^-yg 

vtfmemsrr fv*£«*ws»js7 yv*x =e u 
tern i t & jje» i a*^iiEii7 f 

^t'J« — 5<9jMW£ft£n^-^ 3 y£7:?-te;z.-f& 
tzMz±tmm * 'J #±ffi35 1 TV A tf)JJE» 1 ttV^J 
tc»2fflffllHKtJ: l )«gKSn6J:3t*ofc. flt«7 

[00 11] 

[ftffl] *?4L<(i. *"f<0{SS7HU^it-y*7H 
>---fy - ^-j/'Th'WJ^, HI 71^ 
-f Wt1fflKO)fi0BK - y7 F U x £ * L T 3? 2 7 M *«8 
S*)5-f y - 4 V ■^/7F1/AJM«. 

[oo 1 2] »*u<ti. ±ie««7Ki/^ j eyt4* 

y-s^it». SB2«I»E»li*iaj*<cjiBtTftB|7 

F U-x^^r U ^-^amffirzimu^r-^ ay%7 

let -y FlI^£«£LJfc3l 1 7H l*)tfHRffi7 Yl/Xlz 
tz *b<v ±ami 7 VA *»A> £0 t >y F d-t J -g-AtV > 3, . 

[oo i3] *F*L<i±. ±fE*iM»B8&(;iaiifc«fc 
2 swj #ss i e <t 2 xt> 1 5** stjet 1 ts 

«fctf3S27FUX7Ml*K0n:Jr->'9 yfcflcf t y F 

tfm 1 xMznmi-i TYux^miruA fion^r- 

a y£ijr$-t -y Fft-f£-£tf fc # 7 H l/^jBSftt -y F 
ipt-fctf>wy-FIIIB*-&tr. 

[oo 1 5] SF^u<{i, ±.t^mrYux?(^>jim 

ITl'AlzX'OTf-tzZti.fzkZl.zliRAMtLX*: 
IXVuWTYVZAjilZfctTCAMb lXWffltiB& 
CAM£#tf 0 

[0 0 16] ttft L<f±s ±Kfl«7 F U** * y iife) 
H7 F £®t S tz>sb<nXl) t JJEIS 1 NflPGIft te« 
gL^ttS^^^-t^CAM^, r-^RAIVUimifc 
«fc $ 2 7 W 4 fc«±W17 F U-x^ * u <wmr F 
i/y^tJj:t^l2 7Mt:J: 07?** 

[0 0 17] *?4L<li, mifcJ;V^27W . r- 
*RAMfcJi^«7Fu;o<*';^«jifffc4->fc 
tBIgD-Jr-yg r-^RAMfi^frktmi 
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*Jj:U«27Mfc*a7FWX>tUW*<rt*}»t4 

[00 1 83 JI?4L<fi. CAM-bWH<0rt«01 
ffifiO^-lEtin^-v-a yfr<±ig$7FU-X<7)t'-y FfflcT) 
IBttn *r- i/ a v IzM I T ftfct h^^utr-i^a 

>i&m-tmizm^'y< 1 1> lowmv? f** 
o. 

[0 0 1 9] »4U<(S. f51tiJ:V»27M<0-* 
4fc(±ll*ttFyF^7 ( don. tcare) 
10 0»S*». £Mi£OyUjfc««LfcCAM-fe/I^L 

4fc{«fiS2A^i:H8cS-fr4J:pfc:«ffBriE-Cft*. 
[00 2 0] #4L<ii, #CAM-fe/Mi#-fe/»4Tto 
V^TcOV>yf-7-f >-i:, #7-/f5'f^7'Jf-v-y 

■f^/i^m&t . ^)vmz^wx^<n^\<n^Mz^> 

WSKk^WUTti 1 ). frfc/Wii«6i|«[ll»t«SHIL 
T . ffiBI6ff 4»t ^■cO^iJ'vcOt - ^ IBM 
Sfufcr-* Stt4 ^<nmn^M-^Mz i 0 -?-y 

[002 1 1 »4L<H. CAM-fe;U9»17Hl*i« 
#-fe;^J(S±fac0 F y F ^7A^I *#tS»J»lal»t« 

[0022] f-^RAM, t&MT F W 

A^^-tS^iT)<7)3llCAM-fe^7M, tt37FI/ 
XSrftK-ti,^2 C A M-b;l^7 M fci^SI 1 ts il>'^ 
2CAM-fe/l/7M fcT-^RAMSrfflS^S^LTtS 

1 4A:UIB2C AM-b;U7U-f C-R* 1 ** fc lf-^ 

RAMrtW7 f -^^7^-fexfe iirtfcrtwff aaiiB t 

[ 0 0 2 3 3 #4 L< Wm&XV1R3BT YUMtt 
tt^-i/TYUXt-t^V—h (separate) yj>£fz 
iiV-F- 4 y ■ "i-i/7Y\sXZ'5-lL>tl. IglCA 
M7H ^'^coffiffi^- i?T F SrEtt L , W, 2 C 
AM7U-f^S^->-'7FlxX2rlB1iL. 3I3CAM 
7 U -f 1 ct t/m 2 C A M 7 W 1 1&5.W6L t 
1 ij £1/112 CAM7H rttOMSfci^a^-^'7 
FW^tftii07^y4fc{i , 7— F ■ Ay ■ ^—VTY 

40 [00243 

mmm) niis^t'j (cam) i 1 if-^R 

AM 1 2 **tr^^aa^+ v ^ *Oft*cofM£^ 

•r. cam 1 1 ttumim 1 3 mmcoht xjmn&i 

JR, aa4fcUTr^Ftt^Sfi : 5J:3(^8flI«ri:<C 
»ffBTffi ! Srfif*J J: t LTEiB$n3t«ft«)C AM-t 

(^n^tiias^tti^) *^r^*. fxh 

*SfR±±IE«)Brai&frT**. CAMrtc7)^-t/Ufirli± 

,j 1*1(7) — 5(7)^ ^ y or-x 3 yvrr y vx*<§m 

i-ZXolZ&MZtl. -5"L"C. #CAMff(i^^C0V-y 
50 f7^14 (l3tw*tiaS) izXO^yyrl 5£ 
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9 

•/7i SfJiiWCJb tt'filfp»JBS^'ije3j5<7)RAM-fr;UW 

yTYVMmMW-y? 1 
1^0^X2 OdA^Sixl). TXFI&mifcVvCfiC 
AM 1 1 «<?- COC AM«ffiSWA'X 2 0±CA^S 

ft* r fu-x fc-*t*r H^x^fia* i/o^ifo 

^aS^-yi'ATfti* 4 ^, g^Six*:.* tuna- 
s' g yffykT Y UX#Ax 2 0 XAllZtLZ LTtX F 
0S&(±. -?-<7)C AMrtOffit£7)ff* J 2 0 W£7 KUX 
All t 7 F £ft» I/O** 5 f-x 

v^-fi. CAMo^iVi*»<iofffc:-«*«*ntf«iBi- 

f . A* 7 7rDy''/; 1 5(2. ffiBOV-yf-^ y 1 4 

, H-yv-it^ Srift-f fflfl 2 2 1 6 J: 0 (C 
^ifcft^WBfWORy-Ffrfcjfc*. RAM 1 21*1?) 
7- F 9 -f ><4. ffiB<7) 5 4 >- 1 4 ±.£-aofc* t S 
R A M 1 2 rtOHW^ttJ&f h 7- YyA y *<n ^ 7 :? 
1 9^X2 6£ftLT RAMdflLTOf 

-*OAfl*fcM:di#S:fW-J: -3 fc7?-fe*$*i* J: o 

CAM1 li*)^jS-fl)fifI^fftcfflt®cMJet 
*. RAM 1 20#ffii#94 yfc*»*)7-F£«tt 
Sli*. *LT**>tS*. *7Af3-n7liRAMi7) 

4 y rtOSHffiifc 7- F SriMtRt S i o 2 7±.<7) 
m^Z^m^iXh. CAM1 lfc«J*S*lft7FW 

Fl"*-Cft'3*0>ttlL A7J#CAM1 lMO/tt20 

K«tt3fi4*rfcHR«7 f y :y y^vx-f At±fHS7 f 

UX*»£.WI7 F UZ'SCOT F UX£$ Sr^jfRt -f h . 
[00253 02 <Ofl!)igTJiae*^a»V 7 r*-v 7 v 

jL^MS^^'j 7 YVisyr'mmtthtzubcor yu 

7 F'yx(i(g$l^->?S-^fc 7-f>"fV - ^-^'7 F 
UXtZSts. v^V ■ AV ■ ^-i'TYVnt'gm: 
'ifBt-a-f s (5®7FbXfc«kt>Wi7 Fb-xccfcwc 

C0B7 FW*ti2o£4MM3*il>. <5S^-^'7FVx 
(fi±ffit'yFT'^§ni,) «7>f y3 0£4rl/Cffl« 
<?>f8j£a£J^3IJ8ffiKffi (TLB) fcatefil,. 
ffi$7 F U^36«-f , T L B b y F j^ffi 

y 3 2±(C^£;h.6. £ffi$5IIS&Afll3 1 *>«R 

sitt* 1 ). c: wWi^- v'S-^JiitlSlff 3 4 'vtfv < 

3 ycD^coWi^-^T Y UXZm$i-& RAM 3 5 



(6) f$H¥6- 1 3 1 26 5 

1 0 

^iX^7FVX<7)7-'-^(iT-^RAM3 6(*I 

£fiM$-f.SRAM3 5\i97 (Tag ) RAMtWffl 
& . (KIT F U-X<7)ftT{>ib' y F T'fih § ft & 7 >f y • 
•-f y •^->''7FUX«^^'RAM3 5if-^RAM 
36^yAy39b4 0\Zffl\£ffl&%tl&. <r<oi§ 
A. A*3 9fc4 0tiRAMrH^S**>L. -f-LT 
?:/RAM3 5kT-?RAM3 6<0*M??-&n^--y 
3 y£7?*X^&7^(;7-':3-F£fll>. 
10 rttC7FUX$fl^D^-v- 3 yfcJ;'5. ^LJo^r- 
v-3 y<7)mW<-y~T YUX?)^X4 2±(T>tiiM^V 
RAMW7FU-XD^r->'g y(3«ft§fl|)o 

7KUxC*flE-tSr-^*ir-^RAM3 6*»4><ZV< 
X4 3Kffi*5*li. /U4 3±tf0f-^<i^'7 7r4 
4KfiH*S#l-t LT>f ^4 6±C0ANDy 

V\ Jt«»3 4tt9-f y4 2±<0«jaTHVXtf5JLh{ft 
f'-y F i: T L B 3 1 j&>4.*)?>f > 3 3 
^-i^fr9titlW-4. 7K^Snfc^^RAM3 5 
20 SOoy-^g y^'TLB 3 1 t^i OftfcSJlfclEWfcft 

sits: jt«t§ 3 4 

(f, fit*«ANDy-F4 5^7^ y4 Hcft^ai 
■f. f'-^RAMc07^-feX^TLBt7 Fc7)£tl>fc 
*<!0*i:f ANDy— F4 5(i, TLBt-y 

htfy-i y3 2liZ£.t J t L-T itRffi 34**5-fy33k 
4 2±c0^5-^t # t<0^>f ^-y/Uia^y^ y 
4 6tCtti*J:p*:s 54 y3 2fra>#2Xhi:£M>. 
yAy$ 6±cr>y( ^-y'lUgmz X 0 . ^'-y 7 t 4 4 * { 
A^4 8tCf-^*W^ IX** vis* b 7 
30 1-(l#*>ANDy*-F4 5*»^9-Y^4 9±(cai*. 
•V-yv'aSX (Cache miss) {±, ?/RAM 3 5#T£L 
V^7'^y• -^y-^-v7FUXSr«Rf-t4*^^RA 
M 3 5 Kffiffi$<lfcny-y a y W-i/'f f A«T L B 

3 1 izx vikfeWzm^-iSft^tmi*^ 

*4V^± % ^^RAM3 53& t EU^-fy--fy- 

[ 0 0 2 6 ] 03 , 4 . 5«fflW4-r^T*lftBBlc ii^ 
^JIS^A- -y i/aKU LTfe •? . IffiZtl&KZT Y 
40 bX*^-Vy^j 2 .^A*§it-&B?07Fl/X^^T3 

to v ^x <vmm Sr ^ 1 4 v \ fies^- y*»^> ^ 

IXiittc**? i/jitvh iz^XcOtfmteXVT Y 

[ 0 0 2 7 3 1a 3 cowrudf-v ■/ v a aia 1 T-a^Jt r 

AMI 2kR«<0*jS*t,-PH«ti(|fM-*T-^RA 
M50*^fi£4„ il^CAMl l{42II<7)CAMi:S 
* ft^ fefLT 0 . -*«OC AM 5 1 filRS^- 

50 ^, ffi^-c7)CAM5 2(iv'f y ■ Ay ■^-■yw^m 
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(7) 

1 1 

frf £ . yJy- Jy- ^-y'*i7- H • -i y ■ ^-y' 

[USS* { 0 1 tOllIK 1 7 i: A* 2 7(c-5^-ca»^ J; 

*. M^-y'RAM5 3Oflfl£liT-?RAM5 0fc 

fcHBUttflsfrlT 5 R A Mis;l^>«R«9W*j J:tf 
ff*»fe ! ar&. l^£ix&«S7 Fulfill 2 KoUTii 10 
^fc J: ^(SIK-y'S-f 3 0 h 5-f y • 4 y • ^-y 
*f3 9H«. ABB'*- S*** 3 0 mRJBK- y C 
AMSl'VAflSfU 7>fy • -fy -^-y##3 9li 
^^y . ^fy . ^-i/CAM5 2fcA7J$ft§. fKSK 
-y#^3 Oky4y-4y- ^-y#-^3 9 jW3ta<0 
V oy-y 3 yCOlvCO{&®7 H yy y/£fflV> 
fcfi&^TFl^-f y^-y3X«tJ, A?) 3 
0> 3 9te*«OCAMfc|a|B#fc:3M£>;fT.S„ Ztl^CA 
MteZ<T)ft(?)CAM5 2lzm?TZtlti : 74 y ■ 4y 

- zS&tfm&n&tfZJ] 39 1 -frt £ tf>if 3 *\ * 20 
LTC AM 5 1 tftftSftiffiftoffl^^-S^jWR 

RliatoViTOf ^h^Uff-fS. CAM51fc52|*] 

yfcjfilE&^y-fifcfltfitiSi'lS. CAM5 1fc520 
**CAM5 2|*|C07--f y • 4 y -^-y# 

CO— Ol^f&t&tg&CD'BTBgV'yf-^-'f y (possible m 
atch line ) I33f tiffii:±CAM5 2fcOU 

tl^77f7-fy54**, CAM5 ltCOV^THl 30 
*C0-?-yf-7^y5 5*^?ilTV^. CAM 5 KM 
y5 5Oj**(J01OA'.y7 T 1 5 t |5j« 

(?) a- . y 7 7 wu-ft imm-h fti&t h a n d y- h 5 7 

te*«tf>?4V5 6fcJ: EMJUCC A M 5 

2<0#V«y^-5-Y y54te£*OANDy'-F5 7K& 
i8c$fi.6. *ANDy-h5 7e>fiWjJi7 f -*RAM5 
0rtO#JE1^7-F54y5 8KJf HI OA 

NDy-h5 70^$r^LT^I»* i: . ffi&OANDy-"- 
F57#';5v\ -e<?)^**CAM5 1 k 52<7)^/?(Ct5 
Iti.^-CAM-fe^iJtcMJSL^UT-efL^y-bO^^ 40 

oaj*ttoRy-h5 9*^L-c«N»s*iT?>f y • 4 

y • ^-y"##*3 JtflEBK-5*#***C AM 5 1 fc 5 
2 WH^SftfctaH?»6itt:i: # tc^f -v -y y^ t <y 

RAM5 0|*1Ot-^{±. tm^-is&^tyjy ■ 4 
y • ^- MfWfiWR-fO A N d y- h 5 7 tc ^ 
•tl, C AM 5 1 1 5 2 <r>nm-th y 4 yizfoZ b # tzrt 
* 2 6 ±.(0t—9 &Xl)&£ll&liijyt& 1 o (C3il^ V 

- F y -f y 5 8 £ ffifH- 6 d fc fc X 0 7 ? -fextf}* 4 . 
**OANDy-h5 7S:^L-Cfif«SnS'7-/f-5-f 50 
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1 2 

y £frf£ 2MCOC A M 5 1 b 5 2 Sr^fflfS i t lz£ 
^SdStiHKCOV^T^TtlfflOCAMl lOffiffltC 

•h. zniz^iimTYi/xn-^^Mz^^Tcnfflm 
mitrx Y-mftZ&mzfi -5 %&m*+ >y y^ 1 1 

r f y xco * oawHi wi^- y* r a m 5 3 rtottfe-r 

yf-5-fy5 5*»/5>»'J«ffl*«:4i4. CAM5 1*^ 
OBTlgv -y f - y A y<r>n* mm^-y'c am 5 1 kit 
■y h^ftofetg^tTSftt^'f^rlilKe 
TRAM5 3C0V-H7^y6 OtC-eL-TftaoORy 
-h6 2£rtUTS8IJW-4. flja^-^RAM5 3rtO 

#-feMT«S(K®^-y'c am 5 1 rtco{Sffi^.-y'§^ 
* U ny- y 3 yo^H^-y'S^^^-tf . 

^jfl^- i? R A M 5 3 |*K0t- ^ aiSJB^- AM 5 

{£SK-y'CAM5 H^«0ffiEO7-^y5 5tC— 
gC* ? ftiltt\ WiE-fS^-K?^ y6 0* { RAM5 3|*] 

•zvmzixxjA y3 3±.<r>&jjb L-c^a^-y'^-t 

Sr-^-xS. ^^Ui02t-5^ra^!tllllB^t5(t5TL 

[0028] BSOi^TAOlMtti*-* 7 y^r^-t 
^iif^oHoojsm^ t> t . ( 1 ) <ss^- y c a 

M51t7^y-^y - ^-y'CAM5 26D|B|— <0^^ 

y (c-a*«# fefinfc ii b zoo- . y a y 2 2 ±0*^ 

tciO^-T-yyit-y hSr^rfifc**aj**. itf)* 
5^y2 6±c7)r-^tc;ov>Tcor^'fe^(iT-^ 

R AM 5 0 rtOftJfrt h 7- K 5 y 5 8 tCOlvf Jj.^ 

Jofis -eLT^^^y^T^-fexo^wti^-y'R 

AM5 3C«t OHWfUffiaitiTKU^SfflKCOV^cO 

xti^jifs^-y's 1 i y • a y ■ ^-yc am 

iOdf+vyAS^^itS. S^-y"CAM5 1C 

-mthti tf . flflK-i^Wflfl'*- y'RAMtcj) 

9*LTfflfl3 3*tf U-C»<9ft*;i:*5rfTLBt 
■vhSr^-rtti^S. A'.y7rHISg6 lkORy-f6 2 

* »j t r h y^-r itubtmn z t **aj** . ( 3 ) 

*=0*^ttt. y2 2±Ott}^IS<S«'<-yCA 
Ry-h6 2 J^L-TTLB5X$rtH^-t&. 

tiaiKir f yx(i v 7 h rt-o< -ot t i 

W^^y s' -y ? 7 7 r^^tifl? ( ) mbft 
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1 3 

[0 0 2 9] tt:. df-v-yi/at-y l-iTLBt>y Y-CO 
Wj&#&t 4 t^Ol miRM't.-iSC AM 5 1 <DZ. 

iz± t 4 i 5 £tf lattfcBKiaaBtt* 0»r 6 . 

[ 0 0 3 0 ] S4 (ill 3 lZ*-tffititcn%zmmZ'fot . Z 

mm^mutm 3tm t#aa#^&tf lx h 

4. f-?RAM5 0. 7 A V ■ -f y ■ ^-yCAM5 

frLKtft). PE^-yRAM5 3<Jfti^->'CAM 
6 5T-S^^^^atV^„ ^l^.-^'CAMrtc7)#-b 
;Ht (i *<o-t ^ff ^relXfc «k tf»&7 ? -fe * Sr^Tlfifc: 

f 4 1 *<7)7- F 5 -f y 6 0 Mtf *<Z)-feMf*>l*!« fc 
CAM 6 5^(0A^) tcr>mcr>-mi^-fX olzibtt^ffi 
5r77f7-f ^6 6SrlTf4. f&ffl^-i/C AM 5 1 <7) 
-7v^y^y5 5li^«7^f y 5 6£ifHT. **<7) 
ffl&^X-f •yf-6 7£ttl/t^*cOANDy-F5 7fc 

ssw-4. ^^yf6 7i^^7f^'y?^-o^ 

T £5 0 , <?- I X-t^X <n X 4 >y -f - 6 7 #£jlO$lJffll 
<7) 1 1 T-m^OftfflO-b -y f •< y 4 J: 5 (c 
Mb $ ft 4 . £ tf> AsWKST YX/isy fizm i» * 4> 
ft4££«±, #X^f -xf-6 7fi(SS^->'*CAM5 1 
^'oOttj^^-Y y 5 6 S:^^ £7)AN D F 5 7 (CftM 
-fSiot-fe-yhSixS. -eLT<Ic7)v-x-rA^03fc 
£<l^tttM1?t4. j'itv hfciOCAMS 
1 1 5 2ft<V?y^yJ y 5 5 t 5 4 t J: "JflWISil* 

y 6 o \t . ycAM5i -e-Raafc tfcffi«7 

FkXlC#j£t4Wi7Fl'X<0 3 3fc:mt4tflfi£^ 
5 A y 3 3 fott-Cfc 0 s ttS"*- 3 3C 

fev»Tifija'<->''cAM6 5tA^$ix, 7-fy-^y 

• ^-^TF^X(±3 9(Cfcv^7-<y • Jy -^-i/ 
CAM 5 2HA7^$ft4. -^TOX-f •yf-6 7f4£0 
i#CAM6 5<D"im-?>y+7'<yi:$;«CDANDy- 

Y57t ZmzmffilZ L? 54 y 5 6 ZtyffitJ: o 
Ct7 F£ft4. ^fI7f^X#CAM6 5|*]l;:£>ft 
tf. )IiE^-7.yf-7^y6 6tC-g!:*^^. -eL-TJift 
4 y68±OttJ7)£x4 •y^-6 7Sr^L-CAND^" 
-F5 7(3-$-;t4. 7>f y- ^fy-^-yCAM5 2rt 
VMS v ? f - 5 4 y 5 4 fc & 1 "Til 

f - * R A M 5 0 £>*t Jfrf 4 7 4 y CO 7 - F 9 4 y 5 

[ o o 3 1 1 04 itmr vu^yy^i 
x<mm? k I'i'yT'coznmjM** >y ^i^-s: 

(consistency ) SratllW&ifcfcO^TfttCMBTOi 



(8) ^HT6-1 31 26 5 

1 4 

= 5 ?-Vyvart02tJl±^fS«7F^S:|IIje 
^■4 fctf>fcttBiai*4 . «L«r F I' v y > 1 oco 

aawxt u n->--x 3 y^'2Jii±coigSD^- 3 y 

V^.{±ffig^B|^-C'2JiLh<7){SSoir-vg y^^S^T 
V\ 1E«7 FU-XSrfflV^-CtfO^-v -y ya7F UX^mz 

x <o*wi'3.zzi} { tkt?zm-&i / zi l mm.7 vuzitm 

l^-y'CAM6 5^OTLBt7 b*t:W*v97 
10 -y 7TSaM»flK0ttffl t J: *) Vkhh I . v ^ot^-C' 

AM6 VftMTYUXt/K =yAv 

■ -f y • ^-y'CAM 5 2rtK«i&t4-ik*«*>-5Jtfc 
■rtL{i*df J r'yyal*]^^ni.£t5:^-r„ 
y'CAM5 \ X'cr>x-h\i : T—?77-txi,zm^t>ixhfa 

mr h * Rwr * ± a nasi l o 4 . {5£K-y"c 

AM 5 1 1 ?4 y • -Y y • ^->-"CAM5 2c07li:*l±<e 
tit>*W?—9 Tfifcif 4 /Mf K*3 v ^ 

20 TIKR^-K?^ yS:Wf4. Hl<01 5coid^^' 
•y7 7-[H]!?&£fflVvC, 04<O7'-h 5 7C5aj7J^<5S^ 
-^CAM5 lrt^JSt4»7-F5>f *S3 

37 Yvisynmrn^-vr vuxcDnm^^ 

(bus snooping) 4KfcVvt:£fflT'J>a. itffl 

^*'J^!t(±tt^ ; Ey7^-feX^xA5:fflV^4^ 

^* { ^S§^4^^*>ifd*^^t4^^ ; ey7 
F v- y ^ a' x T i^ffl $ 4 ^1 7 K l^- X n ^ 1 4 

^ 'J F^l^SOT-— ya yort^^f-v 7^aOWJiG-f 
6rtS2rSfrfrfK:SE!e$<t4C:i:* f A6. ^^±<07 
Fl/XA%aCAM6 5K4i^ix4fc-t^L{f, 
yi*I«^<7)tta7FU-Xt^t4^^ ^aA*» 

^ 3&>*«fc^-4 £ t * { **4 . -e 9 -c-iWitfi^ 

* y I*ic7)i)a7 F I^X<7)|*i§j05^(O7 F )/*£ttmth 
[HlK^4x4. 

[0032] H5<3$|fiffl(ia4 tCyp-rtOO^CTT-' 
40 f> 0 s (3) tSX(c(i|8| t#**»tt LT*> 4 . £ OMT'<i 
T-^RAM5 0t7^y • •{y-'<->'CAM5 2li 
l23fcJ;^4(c^-rtcot|5ltT'*)4. |S|«(c, Jf-^-y 
i^ib-y F^-ffc»(cftacOOR7-'-F5 9^LT 
mmZfth A N D F 5 7 t bu^ UcbWX'h 
4„ L^LW^xI^^^fi, tl^-y'CAMe 5 
fclS&^-^CAMS l<illc9CAM70fcfi£fU 
^.fL-CV^4„ CAM7 0(iftjlcOCAM-fe^fi : $-^rL.. 
#?ij* s ia 5 K 5 1 1 6 5 -CSS** -5 ttHTflEB^-^ 
CAM, SiWf^l^-i/C AM<7)ZOCOt8fig$r*yN'- 
50 -T4. *^OCAM-feMfl«<i4>^IJBRfcJ:tfSa 
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1 5 

vm^h <r t ^*§-&t(±c 

AM 5 1 CO^WifSM^- 3 0 tflDXT F y F 
"TTK-ni 3Sr*-fi. CAM6 5f3£¥4HiFyHr 
rA^74k««A*7 5*5^^7 6*#t&. C 
AM7 0c0gP^O2fflSDFyh^rA^l7 3 t 74(i 
A^J 7 4 fcBSfc* LXAJ17 3 fctt>f 8 
^LTmTSiSSlT'y'-bXA*) 7 7(C J: OfflWSft 

EST 7-fe*7JjJiAjJ 7 7 tc^-* ftftt H V F^TA 

**7 3T(i*<74tinii4J:at='r*. iJh.&Kv 

h^T7J3<0«fl8ttSllO, 11, 12fco^TBa9- 
0. Kyh^TA^J* { SDi^iXl)39AF*I^CAM-fe;P 

ftii, €&7:?*.xA7j#7 7tjniA>fis t & Wi^ 

-i/'CAM6 5 rtc7)1-^.T<50-fe^?'J* { A* 7 4 F y 
F^7 A^I^SttTC AM 7 OWt^O-fOCO-tr/U** 

U'LW^ 7 3tJ4K>'h^7A^ttllPife 
ft&v^ft. A£3 0£:frbTA§»^-x#^tiC 
AM 7 0<7)£(|JcOC AM-fe/KOrtSt ^HEI^O^T T 

xF$ft&. ^ixh^.)V<r>^t3 0X'cr)Xfit(r>^ 
-RvfohttmcDV-vl-U >t,zW>X , A7J7 AX'<F> 
F y F TT MHZ i 0 C AM 7 O<75£fflfc-§0&**Tfc: 
7S£ftTV>&, ZtUZ&V-mU y5 6K-J*iiJ:7J 
£ft#AND^'-F5 7to!!P;i£>fti>. 7-fy 
■ >f y • ^-i/CAM5 2rtc7)W«-t^-?-y?-7-f y5 

4 y • A y • ^-^'#^^3 9to^t<^)-* 
Z5-tx\^k-ttili. f-^ RAM 5 0(45-f y • ■< 
y ■ '<.-yCAM52tI^CAM70«77f7'fy 

z fA aquar f l/yy/tfflv ^ as *&£tmR2B7 
?-fe*A;>7 7 7iift87?-fex£*-?\J: o hfi 
h. ZKizX'O. \i}7 4<nFybirT?jlimfrtl. 
II^-y'CAM5 1 &Jgfi!c-t&C AM 7 0 ^OTOtJ- 
l*]<7)C AM*;^iJ|%0^*<7)-feMc7 3 SrtfrLT F'y F 
irTXlJtftotL>tl&. Ztlli. fi^CAM7 0rt«7 
vf7 4 y^*^£fl^fr* 5 -&fi^£^;i* L-T . 
7 5OA##fc&^TKU\X#CAM7 0<Z>£liaW 
|*]OC AM-ky^J<7)rtcO— fc-fftfcRfT? ■/ f- 

v>f y 7 i t-gcMfftixi. i t *w*tt . y ■ 

4 y • ^-^CAM5 2l*!C0fi^L7t7^ytC— Sc* { A 
ftff. 8S2<OH8cdi*>&^fcAND**-h5 7te;!lni 
ftftT T-^RAM5 0<OJtJtE-fS7-H7'f y5 80 
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1 6 

T^-fex^ff^s. y ■ -f y ■ ^-^'CAMii- 
gcffi-^iB^&v^ *£-C AM 7 0 
fcli, *^CAM7 0l*J<OV<y?-7>fy7 

£CAM*;l/fiW7— F*74y7 2^0077 •feX£»rtg 
tL-e-UTTLBt.yh* { *aORy-h6 2S-^LT 

F 1/ X ft 7J ^ y 7 6 T^K ft ft l> fSg^ - x'7 F U 

io [0033] ^:J;otll7^y- -fy • ^-y'CA 

M5 2, {R^-xCAM5 1 *5 itfWI^-x'C AM 
6 5<7)7^'!?tCOV^THti)*<7)7^ yfect^-XT-^ 

^tfJPT-?£^6<Ifc#S3:U\ -fwi?^ 
|££H6(Of:LT£9, «r*lfi04£fc(2 5f)C AM<9 
flStfln*. ft ft S . 0 6 OWCtt** «0C A Mlir- ? 

eoftMiJli^ y • y ■ ^-x"CAM5 2fc:ovvcii 

8 0, flSB^-yCAMS lt=O^T«8 K ZIXVD 
a^-xCAM6 5tCOV^T{±8 2T'^LTS>I.. ^il 
20 (4C AMf*l<7)&C AM-fe/WiOSiiJtOWJPC AM-fe;W> 
ft^rO. dfUi^CAMa^-^ 3 yi*]<7)T-^^W 
xhfrt'ifrZvkt—^omz-tv Y-Ztii. 
y-^-xCAM52^f:ll ao^CAM-feyWi 
8 3 t'^-f «t d t7-f y ■ -Y y • ^-x'S-^^-fT- 
^$r#tf. (g^^-x'C AM 5 1 ftt^S^-i^fftS: 

V^*. loJJLh^-fe/HWirn-feXMfflfl^SSfc 

^-x#^$:fflv D-fe ^. Sr^-f^J 8 5 <7)£SS<7) l 
30 Jt«4s;kWtoD3*t4 J: d tct* . CAM 5 1 Jiifctt 
aW4«HOBWKfflV^ix4CAM-feA^|8 6*r* 

tf. cam 6 sxnmm^-^^amt^-t^T^ 

4 1 8 7 T-tS L . ftJP C A M -fe/l^l 8 8 ii#fTfc J: 0 » 
MS^S^-^^i^-V'/j/jt^rflg (cacheable > 

0, 8 1, 8 2<^*£^tS£^N;imA > m:-f- 
1 5 x v -y §■ 4 fc ? * 4 fc # ^»ttSS 7 7 Vtfi 

a&tomz* vzt&^frt' r )*<D*>i'iists7'i yjb 

40 #ft*i4*&) J: at. — -3«ttt7 NUa*. *4 

V>fta4'^#-C : S:<^fLfe^ J S'-yxa^fig (noncacheab 
le) ««S^«1'*J:aKi-*it* j a4LV\ itUi 
^Uvvri /O^fiSrffi i ±t^TWT* 6 . ^ ^ 'J 

? -fe x S ft & ^ £ *Ui\ fSffi^- y't o v^T <0 7 F 
UXSSfj* 3 C: fc ^sfcB-C* O-etT-eft^^-x^ 

LBty F ATJ^^ft^^ftti'*^ OftV^icot 
50 S . — OCO^- x#«r -V y x j.^mX'$> IK^Xt:^ 
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1 8 



% 1 g! S«T ? t^^-T^ft-o c e . TLBS 



mz, 5-fy - -f y ■ ^-^"CAMWi^^tun^r 

— >a y£ovvt<^8 0ti#$a:K!&fc$*l&. -?-c7)T 

teznKMz-o^xnyj y ■ -f y ■ ^-^^zmm 

L&**£», ^^-xCAM5 1liffi88i:LTTLBt 

□ v- g ytf* *r -/ *s rffltea'r—i/ a y?& & .1 t 
Sr^i-SfcifcKKSiidSO'CJbO. Wit* •) .1*5 

■pic, TLB$*fc«ftvcaf*vi'*#K*h!tfi*LT 

m 8 8 1 8 0 <i**>A2j*«f + -y ^ A^IffiA^^i: 3 

[ 0 0 3 4 ] H 6 tejj**«HW 8 6 * y fiUHRtt* 

it (^m^t^co^- i*ort«ffcov ^Xtfbtlh t Z h t 
fcvU -3 tz-ti Z t tfl* U\ «fS*iJ8 6 n<r&4iA> 

\m%*<n*zivtistrt4 y\,z-m<±t%^i o tz-t 

6 |*]«9-t:/l^>rtg£teT S^cOfcl. £ £<?-<0?iJ 8 6 

fc: K y hl-TAJjcomtZS-l S>«&ga« &4 . Mi Ha 
& ^- yXiOfii *■ Bftitf & fctf>fc 8 6 fcMKS**- x 
CAM 5 1 F*K0)@IE$:5M yOffii«JBh*-y h<7)fl£ 1 
tz1-&Zttf\ti&&. ^ffitcSjiift&^-^lcou 
Tti3 7A8 6{±0t-b-y h$ilS. H 5 fcfcWCi^B 
^-y'CA M'veT) A7J 3 0 ? g#£i*-f *8 
*j8 6*5rt£#*8S*l.. *l/t*98 6rt?X ffll 

y 3 0 <07Jj*«8Wl 0 <9£ t & «t o t*aA^jTli«rV * 

£ av > SVf fcab*)W^fls#1?;Ml.& <fc -5 fctfl 8 6 rt <0 
CAM-fe/utKyhrrrXh^ft*<A^ix*. z<n 



•c«D7-y 3 y«"J ggdf-v vyit? biJ il^T L B 
h y l-TT?-fcX£ti*S„ 

[0035] Sffiut?i|rt«OC AMt;^ h' y h ?T# 

m^comffliFyh^TvmzmmLih. mux. 

10 -Ot?)itf^c7)7°D-fe^5:#^-tl,-t^T<7)^ J t'-y^jLA 
?|J8 1. 86, 8 4^-f / ^TOCAM-k;^K 

^-x'CA MWn -fe^aKfF A* i: -HSctiUfHR 

to v^r v<z a m 5 1 £ ; 1 1 j: o w 

-y'CAM 5 1 eo^tJS 1 \*W%ht><7)%$}t' y 

20 

[0036] 04, 5Cffl^f>fl£CAM(i^TCA 

&r* h mwtia-rs . 04 axx/5^mmmii 1 « 
wcAM-cfliisaj*. ^ff^-a^hwiui^-^*, - 

WbW&SBK-i?** LX-mtotf 1 ?^ y-4V-i- 
•ym^ZZkbt. ^7yah 7 b*tt*fctt«T<0« 

y ^ mbt-t^ * vyh-y rttic l t ^<ow<o 

aitttfta^-^sftb-t-b^fc^'f y • 4 y ■ 

^^m-^i^v y v yrwmk ztixmmmmz 

[0 03 7] CAM-t/^ffi^fc^V-efL^CAM-fe^ 

wibk. xtmm mz&wjmwn v-^^m 

7, 8, 9tCOV^Ti»HB-fS. 

[0038] B7«08MyiH3 . 4»SI*MTtiffiSL 

3<T) "?7im (store tag ) " fcDftf*l*«^CA 
MJcfEliL-f-LT "^^^ (retrieve tag) " tufif 
ill.. ^<fC7)-fe;^rt$^iEKSIg*s *>M^fcCAM 

■th7YU^±tz\±Sy<r)^i:^t^oi]^^.htz 
MZTXY-?hmi8Mft<vm?)£%-t$>. H7t^rf J: 
5{C#CAM-t^9 0£0ff{ift5iy-K7-f y9 1 
■yf5>f y9 2T8BB!SnS. 5-f y 9 2{±M 

50 t j^SiDf^^ff ±>ii4 t^tv-yf-^^y^ry^-^- 
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V-th. CAM-fe/l^OO&^JJlT x? ?cr>\j]& 

Saoi;>y^9 5tSSBW&. *n>;.y?ig»9 5tt* 
'< c-y r (Bit ) Kit/t'7 h/S— (Bitbar) Z&hT 
2*<07-i>97 t 9 8ti *)*<rj$ift<7)C AM-fe/U9 
O0tfc«i=flNJiSfi*. HJR/»ani>y?EIB9 5<>) 

/bbkiww?-* y i o oMt^t«a^/E 
n$ijffli7^ y i o i *{j:tf#jias?-f y i o 2 (c^r 

;^«J«<Oi»fl!«:H8. 9Kl>,P>i-fl>. H8 
(i#C AM-feyl/9 0<7)IS)$$-7F-r. ,I<7)-fe/Wl, M^lJiC 

««s n * 1 1 1> t y - f 1 0 6 1 1 0 7 ^rata* w 

izmmztii 2mco4 yj<-?io4t io5iz£*)B 

l£;Sft&7-y-M 0 3 y-H106tt. 7- 
f*?-f y9 ncSfflM-iy-hSr^rfin^hijyyx 
^108S^LTf«yW«-5'fV9 8t«SBM-*. R 
*(cy-Fl 0 7(17-^7^ ^9 HCjftBM-i^-h 
5r*t-|»^« h 5 1 0 9(C i 0 t"-y h 7-^ y 9 
7(Cft8W*. 5«y*103li. V-K^ y9 ltff- 
•v-y'SilSt^A^h^yyX? 1 0 8k 1 09£J: 
9tM y9 7fc98«0^£J:03i4Zoo£5&|flB 
O^-^t^oTy-Hl 0 6^'S-CV-Kl 0 7/f) 5 

ffi*>svMi/-ni 0 7a*ircy-Ki 06#%k&& 

lot. ^*(7)RAM-b^J;3til#-n>, Z.<n*z)V 
9 2tiT , Jf-v-v ; $iX-?-LT#-b^9 W?v&y4 

H8^-TJ:a(c. 2»h7^y^^l 1 
1 k 1 1 2Ji-f-«OJ: o^HKttuS^-^r^JiSrJBlK 
U ffi<7)2lOh7yy'x? 1 1 3 k 1 14*»'v>yf-7 
4 >-9 2 klfiMl 1 0^<3*S2*>ia?IIB«:#J** 

*. h^y^'x^i i Koy-Miy-Fioecsa* 

L-T/-H1 0 6*^5(?)f:§^-yt^l). b^y^*? 
L 1 2<7)^-h(it-7hA-7-^y9 8^^tT. 5 
>fy9 8*)flrejWf 

X*l 13O>"'-h-(iy-F107Hlg^LTy-Hl 

0 7#i§£>kS:fryfc&6. h^y^'X? 1 1 40y- 
h H t' ••/ h y 4 y 9 7 dffift I . *OflW#i*<0 1 * * 

yk&£. v-yf-5-fy9 2«i<?3j:^fc:» araasft"*' 

<7>74y97k9 8«0fIW-fe;k9 OrttrfOClEttS 

9 0HW*$tf6M»EIH9 5S:H9£**. 07 tH 
«<OE9rt<om#9-f y«R t#88*^-C*UT*4. 
i<?DSiJ»l3iKiA^ 1 0 1 k 1 0 2 &*-f4 OR?*- h- 

1 1 5££tf. gfflSOR-y-M 1 6li7^1 0 2k 
7Jj9 6a>*>7Jj£®tS. ft^7-<y 1 0 0TIW12 
fii-fexaifflgSl 1 7 <7)XMi^ y V y^i y9 7 bt' 

y\'Xh7yy'X:? 1 182:^LTfc'yh7'fy9 7t4 
xfetlS. 7-"-h 1 1 6V>m,jHZ*t:4 y*-t 1 1 9 



20 



kvuh?^^ 1 2 0£ e fc l 9b'-y h^N*-7-f ^98 

tt-^t^ns. 1 8k 1 2oti-e*ife 

«SRA*10 0i:Ht<fflOSra»t4. Z.0i9^SX 
rtli«i"C*>9*ft.*, ORT-'-h l l 5t;j;0b7y 
1 8t 1 20Z*yi,Zt 4. KttSJiS^fc* 

^ji9 6tcA*u *fcamwri6^^-^tUT 

ftffl"f**MBORy- h 1 1 6^9-7f<0A7Jk&&. 

io s$A7j i o 2\mo *&titf* y-m 6<i**) 

A7J 9 6 A^fiS-f * . 3S&A* 1 0 2 O 

1 k ft 4 k . y- M 1 6(1 9 6 <0A*ffi# 

9 7U9 6TAA$*i*«***L*l/Cs ^WW 
1 1 gtCfcOfcT-y hA- 7 -fy9 8H9 6^A:JK9R4g 
U:i>*>£tf1-«. Bia^-H?-* ^9 ltf>3fc*fcJ: 
0 » 94 V 9 7 k 9 8<9ffi{±SIDSr-te/t-9 0 KiHtS 
fU y-K 1 0 6k 1 0 7(it'-y hA'-7 

20 Bfr+CfiORy-M 1 5comXMt0X'h r ). by 
y->'x?l 1 8k 1 2 0* t *7t:^&. !SSnft7- 
y9 lO^CiO. y-Kl 07k 1 06 kite 
1tStl^«±tr v h 5 y 9 7 k b'-y brt- y4y9& 

otamiii i 7tcj^*u o-fe^tiEtts 

OR*r- h 1 1 5(iA* 1 0 2<T>®tf 1 T'Atl 1 0 1 <0 

^ 1 1 8k 1 2 O^y^-g.. SfffiORT-'- M 1 6 
a.coA^1 0 2iiic7)k# 1 k&v\ 9 6^A^l5:y- 

30 M 1 iilti 0. t"-y h-7-fy97 

^ff^(i9 60A7)WRteL?ttOk^ , y, f x fA'- 
5>fy9 8<0-t*Ui9 6<0A*k**. iix<SV7f-7 
^y9 2* ? 7' 1 Jf-v-v$iX-S.-fe J 'HCj0i^n&, -e^ 
•fe/K)V - F 1 0 7 *<iST' 1 0 6 tfffi k 4 1, i k T'flfc 
$*i**1*K1IUt:v^^ »««#«t»<0A* 1 1 J: 
0b'-y hA*-9 8*W. b'-y h9 7*«fti:«:4. 
1 0 7OiSiltih9y^'X^ 1 1 3i*y[Z-t&t)K b" 
•y h5^y9 70ftfiCJ; , 9 h7^? 1 14<i^7 
k^0'5-^h7yv^^$-7>LtO-?7f-7'f y9 2<r> 

40 ik«{iBS±Sii6. H«Ks /-b'l 06frhyy : SZ 
9\ l 2(ib'-y hA-?-fy9 80*fflT*y4:4* 
*\ <SfIk^rl>k h^y^^l 1 l* J ^7k : 5: , 3, h 
yyi/X? 1 1 1 1 1 1 2Sr1>tTO-7-yf-7^ y9 2 
<50ffimiiKit$^4. -?>yif-7-f y9 2!±tt 

m$ . \<l£K 9 6 COA^J *««IMP'*' 0 Tfctltf . 

y97k98^fltii£k ; 5r l 9. 7 -f y 9 7 ?)ffi^ 
X*yJy9 8cr)mtf1£k%&. Zcn^^ ivf-y-iy 
9 211 1- 7 yi^X^ 1 1 3*V- K 1 0 7tf9teit3fc.fc 
iSfflk 7-^ y 9 7^fflk^J; 0^-y k^rl. k 

50 at h5^yX? 1 1 AZXyizL, -?v + y4 y9 2 
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2 1 

tmuki i o<oBkotttt»s:4-i6. ^nsc. m 

f£4> „ •fe/i' 9 o (iAzft 9 6 tfOA^j ^iv<r>%m Ltims 
fcttiKUfcV>*£KO*Vyf-5>f ^9 2£lW£;5-e 
4. yW3t*S*i;fci*T*4. 
[OO39]01O, 11, 1 2<F>m$te, CAMW 
9 0 « H y h ^T«IB* 4 4 ** , - 
/&£07. 8, 9fcH«?*>4. £OWTN4flBR/«i 
n y' -y ? 0S§ 9 5 <0*^r I i t* v h 5 -f V 9 7 a i t' >y 
y98£1ntXTZb (Test) 34 VI 21 
kf^ H^'- (Testbar ) V 1 2 2 fc<fc 9 C AM-fe 
^9 0«0flfc«tt-f 4. T^^OOv-y^HIS§9 5 (Jit 

h'yh^7A:t>i 2 3£W*-«. Hi lfcStiil:. 
#-fe;P9 0(i7 'x-f-HHH 0 3 fcffl^ftliHSfco^ 

4fctt^^«l«RilfW±li9at I§1 tX'h *) . jSIE&7- 

h 7 -f y 9 2 awtKj ft* t » jiiE^fi^* { t* >y h ? -f 

y97&£V : t'>y y98fcAUtfrr4. L*> 

U5r#4>. 1 1 2 1 1 

14coy-M^^Lfc-rXh^yi 2 1 kr^M 
-7>f yi 22£fflVvC?T;b*l4. t'yhfeiVt'yh 
y\-7'f>'97t98cofeJ:l>*f-xhfcJ;Vf-xhy^- 
y 1 2 1 k 1 2 2CO^CO*lJWi0 1 2to®V&Xffl 

i^:t'7h7^y97th*7 h A V 9 8±CDfI 
^fci OiMff Six4. i^h^yyx^i I8tl 
2 0ttS9l=i<1-ORir*-h 1 1 5 

tetiA^ 1 0 1 tz x mmzmmztiz . mis 1 1 1 1 

<t 4 54 V 9 6 a±f5r-*tf>ffl:fJtf flfi* t ttl D T'fc 

4. 7^y9 6b_hc7)T-^c7)A^{ifr^J:^C-<y 
ys'-^l l 9^LTt*-yh7>fy9 7 
-0-9 8tCjM^>n-&. -OC7)CAM-te^9 0Wfl!2OC 
A M-fe;l^lT<oaffli#«f i 4 sMItf* 4 

■fhy-i y9 6b±cr)Af)Mtmfflmz~?y?-7j y<7) 
Mm*£.tZW^olzV>b7-TKJ]l 2 3Jc*9 
6£B#* 4.012 (c^-f i 3 fc, H y h ^7 
Kfi 1 2 3(i4 yA-? 1 2 4 £:0 LTA4 fcOT'ft 
0. CO-Y>^*-^{i2(lc7)ANDy-h 1 2 5 t 1 2 
6^*Cffi;ft£-!M.-0->4. H2<7)ANDy-f- 1 2 
50*2A:fctt*7lEttA;&9 6bjK>A4. AND** 
— M 2 6^2A^ti4 y^Wi 2 7SraUfc1»<0 
^^1E*A^9 6 bt*4. F>"h^7ttJBUc 
LfcWitf&tfc^fc #fctt 1 1 2 3 fc^-i feti 
4. £<OA:flll±4>7W12 4CJ:9 0fcl/CAN 
D^'-M 25k 1 2 6KA4. ZtliZi*). fXf5 
-<yl 2 yi 2 2Offi*i^0fc5r 

4. dtl^>7-Yyi 2 1 i 1 2 2tih5y->'X? 1 1 2 
t 1 1 4CD®yF£fflffl-fhfrt>. ZtLh h7V^^li 
*7k%*)* ~? y^7Jy9 2cr>tm.iffi±t&. Ztl 



2 2 



l-7AJll2 3(?)Afi£0tlXmft1-ht?L. AND 
^M25tl26 ^cOA^Ji-f yA-? 1 2 4 fcj: 

0 1 fc&4. "rXYvAyi 2 1 kfXM-7^yi 
2 2£$tfi%tlZ,Z.tlt>ff>mt7 4 y9 6 b ±0)7-? 

Ett<0A*«(c J: i) * * 4 . A7J 9 6 b #o T&tUiT 
y 1 2 l^ttfiOt^^rXhA-^-f yi 2 
2141 t%l. y^yi 2 1 k 1 2 2c0ft-fffi(47^ y 
9 6bOAy t Iit) i: 3£lK-f^Hfjit^4. :«J:^:, v-y 
10 7^7-fy9 2ii:)i«t!)#fr^TU^-^^4fc. C 
AM-fe^rt£Ett$*lfcfc*«9 6 b tA^5^X7-f y 1 
2 1k 1 2 2tffi^$^4t^t-^UjrttfHfh7y 
: Jx?ftl Hill 24fc»il 1 3k 1 1 4S-^Lt 

j&tei io caws v>yf-7-<y9 2<7)K«{c 

WLT^K^yy"^^ 1 1 1 . 112. 113, 114 
co^mty-^ y 9 7 k 9 8 *Xt*fcov^TlJ» Lfc t R 
Uzy>\y\2\k \ 2 2<7)imizfcttzh<7)k%&, 

*m&zti£xm^tzmm%.zti&i><7)Xtefr\ 

4. 

[H2] ft*<ofc«rHu^y^*fflv^4tt«v-yrdf- 

^ y ya^yo-y tmX'h 4. 

[03] *%BHo-SSilSfi»Jt: J: SJSSrKWy^ 
ffli>4^£j^t-v -v yAcoro -y i?0T-J> 4 . 

[04] ^3i^ ;3 f^'yy^^*'r4. teSTFu-yy 
[05] ^j^^v^jLSr^rt-4. imrvuisy 
30 [ 0 6 ] ia 4 ^-tmmcD-ucommmx'h 4 . 

[073 03, 4*fcli5£^TSmW?ffl^4CAM 

-fe;l^7U-< CO-liSi C AMfflfflviS v 9 i^-tmX'h 
4. 

[08] 07t^-fCAM-fe;K7)i¥ii0T*4. 

[09] 07^■rcAlVI7^'4•c-fflv^^,i^4*J^al^y• 
>y?wi$ii0-e#>4„ 

[010] h'yf^7A^^ffiffl2:^03 , 4 4feH 
5 t^tKttWCfiM to 407 ^-f7y ^ comcom 

40 [01 1 ] 01 OTttffl* 4#-CAM-t/^BWH? 

^>4. 

[012] 01 OWCAM-fe^ov^TttfflS^M* 

ny'.y^c7)piJ0T'?)4. 
[W^-OiKB^] 

1 1 JlS^t'J 

12 f-^RAM 

13 $ijffllny'-y^|ll^ 
14, 55 v-y-f-5-fy 
15 ^.7770x7? 

50 16 7-h'^y 
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17 mT*-Y 

18 tER/B&o^-y? 
3 4 it«£§§ 

3 5 r^'RAM 

36, 50 f-^RAM 

4 4 A'7 7r 
45 AND h 
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50 f-^RAM 
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